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Abstract of JP2001 01 0070 

PROBLEM TO BE SOLVED: To perform 
highly reliable etching by employing a 
polyetheramid resin layer as an etching 



resistant mask. SOLUTION: Using the <100> 
face of an Si substrate as an etching start 
face, a thermoplastic polyetheramid (TPEA) 
resin layer 3 is formed by spin coating. On the 
other hand, a resist pattern is formed using 
photoresist and an etching mask is formed by 
etching the TPEA. The TPEA is etched by dry 
etching using a reaction gas, i.e., RIE(reactive 
ion etching) using 02 gas, or plasma ashing. 
Subsequently, the photoresist is stripped and a 
supply opening 4 is formed by anisotropic 
etching using the TPEA resin film 3 as a mask. 
For example, TMAH 22 wt.% is etched at a 
treating temperature of 80 deg.C and an 
etching rate of 30-40 &mu m/h. 
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TTp!K§tiTfc 0 s dtl^rxtya-r-f y^{-4oT 
£ £ b {= 4 «) s mM<&# y x-f/UT S K 906M 3 

<i b ^t'i? s . ^ zx\ mstmwco-s^z 

MtTs *f&B^IWT'fcl.*I^PfiOX>yf-y^v^^ 
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[0013] mz s 02(b) t&Rft o fc, JR-BfiHt 

?-y (^Wn) tmttt. tlx. znisi/xyn 

9-y%Ri^X%!k<>IWiXVx--- r;l/7*5 t^x-yf-y 
^£ffv\ H2 (b) fcStxyf-y^Jflvx^fcjRift 

-r £ . c js^ffltsK y x-r^r 5 kcdx - y 
xhttK z<nmmmM<n^x?ttX'b&±3i.7*v 
fflv vf (crafty* t j: 4 y ? a x -y +y rmtm* > 4 . 
>y*m^hz.ttfX'%h. 

[0 0 14] Zff)%j£#Xim^t:Y74x.vi-y7l l z 

^yx-r/i^rs Ktt, (iJiR^Ig-ex.yf-y^s 

ill Z bfrh. 7* YV'Jx hOJWiJKBFfflfcKUx 

-r^rs Kco)iif^2^fii±{c-rs; rasa* 

fcfcv*. f^M&#Vx.-r->l<7$Y3m&W-y 
fcx >y f-yjT'Ur&ti? * t- l^'X b SrftiJgftU II 2 

( b ) fcji«ttfJi£ft*-; t tfx-z 4 . 

[00 1 5] JWc» H2 (c ) fcjSrf-idft:. JRTOtt 
jKUx-^TS fcv*?fcJBnfcg;frttx 

Tii, T;^y^X-yf-y^?g-C*l»KOH, NaO 

aw**, jaaauEfcx^-f-y^^fflttJivxyf-^ 

A H 2 2 w t %i 8 OTWjQ.g&gTX -y f-y jj^ff o 
fc. Z <7)t8rk<7)x. «y <fy ^'2^4^3 0 -4 0 u m/h 
fc&4. x-y^y^ffdHt^Kl^x-yf-y 

-Tfl>7$YZ£mzWm-&i)\ j&JUf*fllVvcx<y 

f-y^^Mft&vu 3 &#f£&is t* c fca*r* i> . 

[0016] S*ttx-yf-y^*^TL^f^x-y f-y 
^vX?fcJBVv£$ffl§8|3i: L.T(OfinfflttiKyx-f 

/!//*$ nil. ^BWBtTHii'ti. ^<mm%.b\^ 



»f&K y x-f s mmm 3 srM^rttx v+v?<n 
mx-vi-yy~?x?iizm^zbiiz£*). 4y?$sx.v 
kn? ttmm 3xyx\ ttz. jwrns izm 

f&t&Z\btfX-*&. H2 (a) ~ (c) fc^L 

■MytVxvY^v K<7)»itig«a<7)xg(i^»co 

h<n*m^%>ZbifiX%, ZMZZ.V), -fy^v'x-yb 
^>y Y*<5E&tttZtiP£*&W. teffla&i&Qt 

[filt^fy^S-RttfJ-fS^ V^<9>&^ Hya-?N7 

[0017] [99IR2 ] *JWBt*J»t*S0Ml2tt, 
xvf-y^vx^o^B*iJwS:<f *±fJ: 
rt*JfflW*fc<0?*4. H3 (a) ~ 

( c ) fc^f ± 3 BWfW12 fc^Ux— ^^TS H 

mmm3<7)2mmmx^vi-yy-?x7imm-h. * 

M^ttX'yf-y^ifxvf-y/vx^tL-TJi. 

<0to6, ±»cOj:3fc2Jlffljtfc-f-|.i> 

[0018] 03 (a) fc^-tldfc, l^mftJi2tL 
SiO,4fcliSiNtSia6Kl<0^;fflfc«il 

L, S4>t*^±(caEitWli:BI«fc:>Kyx-f-^TS 
F«l 3 fcj&jfct* . sKU x-t^T 5 YWm 3 
LTfi^tt^yx-T^TS HS:fflV\ &W9\lbm 

Mi,zLX&Wj:^?-yZm&t$>, ttTs 
-ySr^X^fc LTf$«*c)«2 ^x.y^y/-TI, 0 m 

vtoteK&k 7 •vit7y*-'yi*omit®iz£&iffi ; 

[ 0 0 1 9 ] 4fc, *WtM-CJ4»^1fflfeKyx--f-^ 

H<7>^>-ysr. mnfom<7)x<yi~yybWj&x. 
v+yycomco^v fvm? t tT^s-^tv^ 
I.* 5 . isteioTii, i^miit^^tt^yx-f 

S iSfi<0ff*tt, BJ**ttxvf-y^t«*I*BW 

^ - y IIS t *S 0 CD i ^x -y f- y ^Srffi £ JlflW 4 £ 
fc*^^4. 

[0020] 115(4, *mw££~>"cm>tiu y? 

: Jx. >y h^s.y K£JBV^4£ t 4-f y^ i^'x >y h7° 
yyhi!K^-r«W&»SH-C*4. ^^y'i7h7 
yyh^Bl OOtefcWT, ^y>yvl 0 Hi. SV^ 
(CTfftJatt* 2*CO^"-f KM 1 0 4*3it>" 1 0 5 fc 
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imwwemrti . ztutt ? s> 1 o 1 

1 04i>J:tf 1 0 5 (CffioTSlItf-* * 
■V 'J >y S J1 0 1 fcte, y? «y b^>y Ft , <r<7V\ 

•y rajv>£>ii*>r y?£JK*W h-i y?%Sb IX<7) 

[002 1] -iy?y'x7 hxx-yM 0 3HU --f 
£ttffl1-&7t£><yys«y Ffc.fcl^fifcft&SftS'f y? 

57? (Bk) , yry (C) , V-fe'y? (M) feitf 
4xn- (Y) O4fi<04K>'^t**i«ittaj'tS4 

y? y'i »/ }>3-->y M 0 3 fc LX*v U 
yy'l 0 l±jc|gaS*l6. #^-y Kfc^y^tfifflS 

ttitomx-foh. 

[0022] yyyvwkt txcomm 1 o 6ii, US 

c0ljifSgBfcl£ft^*i6#AP 1 1 1 3&»&j*A§*u 
Wfc***i£im#RIES*u 1 o 9tcio 

T±ffi*-\> D -y y* 1 0 1 tf¥lMWR«cOT*tclB»S*i 
£ fit: J: 9, Jft'J'yylOlCM^^'/b' 

ftjaas i o 6±<?dtu y Ymmizrv y htf%zn& . 

[0023] &±<7)£ol,ZlX. U -y 5> 1 0 1 

l 0 y htfibZti* ffl«l 0 6tt8iWiar 

fcSKBSfi*. * f 1 0 l «§»^neSc««w£ 

iza^xm^m^m^M^--'/ mi oaWRtt&tu 

m'ftoZbtfX'%%. ttz, z<?x&QmnJ9i%Btmt 

0 7#Stt&*lS . ZZlZ&tf&Xj >y f-tiStSWfcfcO 
^•>-/^7^#arU y HE- K<y)f£5£BM£fcffiffi£ 

[0024] [gflffll 3 ] JaTfc. sMWBWsKU X-f- 
ffilifc'f y?y'x <y h<N<y h'OjfH y^Jfi: LT<0«a 

ik. mm* mi nz^ti^mzm^mm^tsA 



y?is* -y y^v Y<r)%m±\,zffim-hmmb txm 
v\ z<mmu±.<r>mm^y-f-yyxmu^m 
z<7ymmm*B&ix^m**v7— 

is 3 yjf±tx 7 f-y SS$*'Mt5 1 > 
X.Ay? y*x >y MB^K-y FOttajttKfcWHP*« 

%LX-*%^h(r)b%iX%x^& . 
[002 5] ±JfiwH5>fxyf-y^t:J:**J&Wi, 

J:d*H9-fx>yf-y^fcJ:**&tais x-yf-y^ 

lex >y f - y I. v mft&mz x^xi> N&t hzb<n 
yfi?*. >y b^<y HCDflaMUc^ttixvf-y^^rffifc 

HO y 7 A x »y ^ y ^^Srffi, fir t>^l!»& 7 «y ft 

^x^^yy^hY : 7A^'/^y J fm&z$.hb. m 

%<■. mt(F>W»J"yX-?\ l zZ.Z,i%&<ni 0 OOA/ra 

i n WBtb ^ d /h§ v^x -y f-y/i/- h i*M3S&t 
hZ.b ifiX% h . 

[0026] ort, i<0j: d^JKUx-f-^TS H« 
Il£ F 5 >f x * f-y /St&MHH UfcltHW 3 iwv^T 

T/WTSKtLTs HIMAL HL-1200(BA 
ft^U^) SXh'y^- f»PL, 9 0X^3 0^ 

mt&iz t>iz2 5 o'cx^mmitehcozy-yy/i-b 
L. K^^x-yf-y^ox-yf-y^m^Sr*^. 

[0027] x-yf-y^aS^ail^^Srs H6*»feH 
9tC^rT. H636»6H8J±» RFjg«2. 4 6GHz 

(nx.vj-yrmwzm^x'ft^tzT-fX'fo <o , 

^xJMEkx-yf-y^aa^Hfils 07{±ffi^ji:x>yf- 

y^^cowfi. 08(iRF{f5^tx.yf-y^ajK^M 
3. 5 6MHz-cry-H*<yryy^^ox-/f-y 

^a*fflv^3t*^>» ^xa^fcx-yf-y^ms^p 
tsgfcx >y +yymmtffa±. t t v ^ i t *s*>*>s . 

[0028] ^^BjftteOV^tt. C F 4 ^jD*{±ffi 



tW^irffft to v> x ii , ;*w n'-x -y f - y^oBftcjif 

tJ, CF 4 fc»WfcSanr$-4fc s ^fcx-yf-y^mg^' 
"J < fcifcfc, L 3 0 %£t 

mt iw ifzmiiz-o^xit. mt<&m£&irt$ 
%.-tmft*M%.~f&. -mmui, ioPaH3o 

0 P a «(bBT1t 3 . #XS!Ei:. RFa"7-M^ 

[0 0 2 9]&fc. kxXh£vx?2: LTA°?--y 

-$\ 5/!)3^v (6^fyf-) fcHIMAL HL 
- 1 2 0 0 fcxtry*— tci 0 2,um^fiLftffa*#?' 
$y*U ^<0±{CUyxhfcLTOFPR-8 0 0 (m 
JfctGCOKK) tlUl'^hWV-i^ttf-j 
fc. Vv'xh^JIilfiSjumfcU:,, x-yf-yj?- 
*ttfcLTI4, RF»gfc2. 4 6GHz^X.yf->^ 

x-yf-y^xi:LT0 2 lOOOsc 
cm, CF t lOOsccratil £E*j5 0Pa, 
RFA>7-5 0 0Wt:\ l7f^ff-3!t. |SI 
&0-tf-y77|,£JBv\ RF^^Cl 3. 5 6 MHz 

0. sw/cm^x-yfy^gicio, X7fy^ 

tfXtbXO z 1 00 s c cm, CF 4 1 0 s c cmfc 

1. *) . E*J 5 0 P a s Xf- 5 0*CT\ X«y 

[0030] *0«tll, fc t tX -y f-y/^Sii^ 

°a 8om-Jit. uvxhmmit. $\tmi 1 1 

fc, A^-xy^ftJgfcovvCti, 
C003 1] [9Gft0|4 ] K^Xy^yj/cOV 

7$ HfflIlc7)x>yf-y^X^t LTIi, x-yf-y^ 

a»?Jt<ojftt+jm»* ^ ( * u r s fflii rnmg. 

cDx-yf-y/W-h) s * MJ 7 Vitrei 

tt&*.izkii>t>* mmzm<-ti%¥ixmoz 

fifctt&ZtlXm. MitZ. 2/zm«0jffUT5H<DX 
■y^y^ffa*^ 5~8//mSK^J^*oy*7-y 
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^yx^«, imtiNK, zmmzmmm 

S. ztiizMlx* mmm<7)^v^y^y^hu=Jx 
^{ix-y^^jL-^Mv^nco^-frotO-Ct), KV-i 

[ 0 0 3 2 ] *«fl*0JK'Jx— fA'T 5 HflHK) 
H9-fx«yf-y^^)£fci3V>T. ^ U n y&W? * bU 
^XMrXyf-y^X? k-th&tk* <& 

fflv^ f 5 4 x -y f-y ysmmmti z. 1 t <t o . ^ 

y j5^st <fc-?T\ n-^ati. tm 

lt, tmtm (mmmm) izz ox-y^-y^-h^ 
36flrf & o-r + y •§» £ fc {itt^> v ^ 

/ ^7 <y r&nXVWJX V S-MV^T*' UX-r^ 

-r-f y^<7)^#tJ; Ox-yf-y yv-vw-tifif 

Mi. wmtmy •y{kBmcom-&tfxx. >kux-> 

;l-T 5 ( B±ft^X«|?H I MAL HL- 1 2 

00) S*»^W«OA'.y^H9^ 
x-yf-y^gCDE-7-4 (v4?n»XKi) ^ffi 
v^Txyf-y^i/-bta£LfcliaT*6. x-yf-y 

^j±i^v%. mm&fc&n^ti. x-y 

f-y^*ff(4, CF 4 i:O 2 t(0t ota 1S*«49 0 0 
s ccmCUL, C FtOWmMZ&itz. 
EMt. 7 0 0W, 5 0Pa@S„ ^xyvOU-TM V 
7 ( l^vf-ftfcO^ffiMI) lis 0. 5WOI 
A). 1W,'3W, 5Wfc3E*Tfr-»fc. BIO*^ 

^ j: t )&mxwy vimmtt&gfrx'i'- hm^ 

j&^^f^Srl) . Itztf-oX. A'-yf-^<7)x.y^-y 
^■Srfflv^jK'Jx-r^T 5 h'^8i<7)x >y f-y^'Sr 

mt*£bltXx.>y1-y7lt:*) . *SMfc»tJ:"). x 
«yf-y^<JD^xffl^, x.yf-y^ra$-^xT*f®-ri. 

S mm<r> H 5 >f x «y f - y ^'^r&fcij , y'J3 
y^t7t hP^'XbSrx>y^y^-7X^i:-ri.#S 

5Xviie^Srfflv^K5-fx-yf-y^liafcaffl-r 
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[0033] «T\ t-PV^TJSKSfflJtilW 
HIMAL HL-1 2 00 (B^JiScIilSS) 



>i—?2jJ.mmttL. 9 0°CT-3 0^«^L§^» 
(ffi)McDFH-SP (ffifrg) Srl/zm^tfy-t-T 



PLA-600F (df-r/yS) 400mj/cm ! 
SSd i p 2 5$* 



• y yx 
©fag 

si**u^K4, sKyv-tL-rr/w^'j^raptt^ 

%frt>%*). <-x#V~?-coSifrtimii. 20%m 

mz-fo h . . s i is^y tWJx Hi. w% 
co;#7 7 v n yxzcottwmx 

[0034] mkC0ytf7~ >y ^JfoKi^X htii, 
Sfcft, ffiUP45~8 J izm»ffil/0'>fc. -?-cofc£>, M 



i ^frwx h &jbv^ i x y f - y mm^m. 

WKrtLhU Mffi^fft ljumSLKlct*, LfcjFo 
T\ l«Wl/4, SHUSH** 1 / 5 i: £ U » A* 
-x y yff&M&mii. fc |flj± L fc . 
[0035] ( «c ) 2««!#FJTl!<9V>f ? n»fc 

JHvvfc H 5 -f x >y f-y /gac d e - 7 - 4 -ex -y f-y 



a>#X CF 4 /0 2 = 85 s c cm/8 1 5 s c cm 

®X-yf y;/JE7J50Pa 

» A°V- 7 0 0W (2. 4 5 GHz) 



• 2# 

5 4 yf-^xAxo. 3) x>yf y/f&cDffiK^m 
o. l/m^fclSB^v*WWC*6. SiM7t 

h g|5T-^x y f y /ScoMK^Sr < > y x- 

r/WTS K<Ox>yf-y^-b*J|pj±f ffi*»i/y 
^h*fflV^fc^tf3»l/3«BWTC«Src*fc. X-y 

fcx^f y/Sfifc. 

[0036] *^»JtfO«t, ^yx-r^T5 FfflJi 

HHWfc LTJIJV>4«**£ (x>yf y^TBW^hS 
V>*&) , ^XASWI/^'-yf-fclHI-^ftT^XA 

l WI~4«ll/A7ftix7 f-y/Srffa <I fc 

ifix-^tz. ^yny-^^xh^tik/Cifx 

•yf y/**vf£fc\ SXJvtJkmXVVitXYOZ. 
o fcx^f y/^ttfcl^£4;t&^fctf>, 7xai«: 
~5Witi-Mtx ■yf-yiJWffii: 3:4 . & 
s S i * h U t- fciimfEtf) i> ojyif-fc , * 

mtr, *V- («) gSNR 
( y y 3 ymtmwjx h ) & . 

[0037] imm\5] mim\5\,za^x\i, ±el 

fcHJt#J4 «0 H 5 4 X •yf-y^^rffiS; •fy^y'x-yK 
vHfcjMIU;. at*StWKtJV^J4s tffyx-fVPT 



m3ftfc3MtUH»££tH y? ^'x -y b^-y FOSS 
±fcffMtfc. ^yx-f/I/TSHtSflgfcL 
Mxif. HIMAL HL-12 00 (RMttiO. 

^fcffW ±IMfflSI5±^«^*tx y f-y^'-c-MP 

K»*xyf-y^tWcSEMT«Ktfc 
t^^>. i^f^fflgpSr^fCV^W^f-vb'x-^g 

fc. ^fc. -fy^otta}«*«8p i b^iAy^^mn 

ioaHEj^jBHI-* t fciufcfro . 

[0038] JgLhoBKBfctJV^tt* *M«x 
•y f - y Sr . # t >f y *» y' x -y h ^ -y H Kll L fc 

{45: < , c: WjWhcox 7fy/tSffl tfc^cfcv->T 

[0039] 

witr> y^y*x -y hA.. v H*a6fet*36K*x y f- 

y^'Jni-ri.^covx^fcL.t^yx-T^TS KWJB 

wtzztuiis ±.iz-?x7tix, mmm±^mm^ 

«Sr^tfc2l*3tcOi,cOSrfflv^c:i:tJ:Ds ±IB 
KXZhZtt mX s t tf M^ttX >y ^ 
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4 y 9 : Jx. v HB«K-y H fcit*t* £ t t . * 

wc, xUay**75}-M^yxh^x.yf-y/vx^ 

-TC k £ t 4: t> t . 7 * f- U V *!01<9£&teoefc 

V y*X I- £x >y +y?*?x 9 1 1 h* 5 >f x -y 

^y^frfefc. A'>y^£ (IW!) ^?n« 

- BBWc l*I± S *S i i: #*Ttg k & & . 

A.-y Koft»K\ ^*r^^ xcoftSlii: LTffi^ 

01. <r 

[Hi ] ( a ) ~ ( d > a. 40mnmmi£&b4 

V? V x -y Wy mffi$,Zv?fmTfo *) , ( b ) Ji 

( a ) <7)a-a ' gra, ( c ) {is i mmnmm 
fia ( a > a s i mm^mmmmx-hi . 
[02 3 ( a ) ~ ( c ) a, #mMmmiw*t4 
y? is*, -y wy Y<mmM**tm$mT'hh . 

[03 ] ( a ) ~ ( c ) tt. aMH^Q|H2(£ffii>f 
i^'x >y Wy KOWtlS&S'ttlSErca* . 



[04] *«£JdL*v*H;^xy*y^<Wfcjj**- 

[05 ] *m<?m&m2tz£ omt&nfc-r vtvx. 

•y FVy Y £fl§V>S ZktfX'% &4>9 i^x >y hTU y 
[06] *|£HJfcD»g#j3£$£RF2. 4 5 GH z<7) 

x<yf>y^gB ^[jx-fA-rs HO 
x -yf-y^jSg fc #*8jft)DBWS £*-f 0T"S> I. . 
[07 3 #3£HJ^IlSi$j3fc:$!) RF 2 . 4 5 GH zO 
x-y^-y^a^fflv^^o, jK'jx—f/l/TS h'co 

[08 ] *%ffl<7)m&M3 RF 2 . 4 5 GHzO 
x-y^y^na^fflv^%^<Os jKUx-t^TS Fco 

[09] *?mcDmffiM3l l Zi&&RF 1 3. 5 6MHz 

ox-yf-y/^a&fflv^Ji^o, tkux-t/ptsf 

[010] 5-^yf-^xA^ux-r^TS HVHB 

( B A-fb^XSMH I M A L H L - 1 2 ) £M?R^- 
? t , 2M«fWr*0 A -y ^ K 5 A x <y f - y ?"§§ac 
de-7-4 (v^n^mas) S:lV^l7fy/I/ 

[011] *56Hatfc{t&W>f y^Jli: trc0ffia«O 
«lRfcRIW-*fcftco>f y? J^X 7 hA.. y h'co-^^Bf 

1 : S 

3 : «MWJ»R 

6 :PtffiP 

7 :ttffiP7V-h 



[04] 
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[Ml] [H2] 
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[06 3 



7] 



Oi IQODsccm 

FU- 2>}5gH2 
400w 




I 

\ 



I 

H 



5000 



50 



100 



150 



CF 4 < sccm) 



a iooo sccm 

G« IOOscCM 
RF *.45GHi 
400w 




10 



50 



70 



Efc <P«> 



[08] 



CH9] 



10000- 



Oi 1000 sccm 
CFi 10G SCCM 
&3 50 p. 

RF 2.45 GHz 



400 



^00 GOO 700 



< 



I 

K 



5000 




Oa IOOSCCM 
EJ] SOp. 
RF 13.56 Mm 

50 -c 
GAP 50 mm 



10 

CF, %ft 



IB 
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[010] 



7000- - 




1000 - 



11 J ) J i ). /i fe h I fe 

(CF*/CF 4 !• Oi) H 



II 13 
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02) mm tm mm (72) mm ±m a* 

F^-A(##) 2C057 AF70 AF93 AP02 AP32 AP34 

AQ02 AQ03 



